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[57] ABSTRACT 
An optical coupler is formed of at least one polarization 
maintaining single mode ?ber, a polarizing beam splitter 
connected to the polarization maintaining single mode 
?ber, and a main optical ?ber which is connected with 
the polarizing beam splitter at one end thereof. This 
optical coupler is useful as a changeover switch for a 
light source. 
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DEVICE FOR SWITCHING FROM ONE LIGHT 
SOURCE TO ANOTHER 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This is a continuation~in-part of application Ser. No. 
06/710,958, ?led Mar. 14, I985, now abandoned which 
is a continuation of application Ser. No. 06/313,562, 

' ?led Apr. 30, 1982, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention: 
This invention relates to an optical coupler of low 

insertion loss for use in the ?eld of optical communica 
tion to switch from one light source to another without 
the slightest interruption. 

2. Description of the Prior Art: 
Semiconductor lasers available today as light sources 

for optical communications are de?cient in reliability as 
compared with semiconductor elements. In the ?eld of 
optical communications which requires high reliability, 
therefore, improvements in and concerning the reliabil 
ity of such semiconductor lasers have been strongly in 
demand. 
As a tentative measure to heighten the reliability of 

light sources for optical communications, adoption of a 
redundant construction in which two semiconductor 
lasers are alternatively put to use, one as an operating 
light source and the other as a stand by light source, has 
been conceived. To render this redundant construction 
practicable, there has been heretofore used a change 
over switch constructed as illustrated in FIG. 1 for the 
purpose of enabling the operating light source to be 
switched to the standby light source. 

This switch is formed of a movable prism 5. When the 
light signal emitted from a light source 1 and propa 
gated through a ?ber 3 is desired to be led to the main 
optical ?ber 6, the movable prism 5 is moved to the 
upper position indicated by a dotted line. When the 
light signal emitted from a light source 2 and propa 
gated through a ?ber 4 is desired to be led to the main 
optical ?ber 6, the movable prism 5 is moved to the 
lower position indicated by a continuous line. In this 
manner, the light signal from the light source 1 and that 
from the light source 2 are switched from one to the 
other by the switch which is formed of the movable 
prism 5. 

This switch has features of low level in cross-talk. It 
nevertheless has a disadvantage that both reproducibil 
ity and reliability of the switching effected thereby are 
de?cient because the prism is mechanically moved and, 
therefore, is susceptible of positional deviation. 

SUMMARY OF THE INVENTION ~ 

An object of this invention is to provide a device for 
switching from one light source to another with an 
optical coupler of low insertion loss which effects the 
switching with good reproducibility and reliability, 
enables two beams of light to be switched from one to 
the other without the slightest interruption, and thereby 
proves useful for an optical communication system. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a schematic diagram of a conventional opti 
cal changeover switch. 
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2 
FIG. 2 and FIG. 3 are explanatory diagrams illustrat 

ing the operation of the embodiment of this invention. 
FIG. 4A is a schematic diagram of one embodiment 

of the present invention. 
FIG. 4B is a schematic diagram of the embodiment 

shown in FIG. 4A, using self-focusing lenses. 
FIG. 4C is a schematic diagram of the embodiment 

shown in FIG. 4A using spherical lenses. 
FIG. 5 is a schematic diagram of another embodiment 

of the preset’; invention. 
FIG. 6 is? an explanatory diagram illustrating the 

operation of the embodiment of FIG. 5. 
FIG. 7 is a block diagram of a further embodiment of 

the present invention. 
FIG. 8 is a block diagram illustrating an exempli?ca 

tion of the control circuit of FIG. 7. 
FIG. 9 is a circuit diagram illustrating an exempli?ca 

tion of the alteration switch of FIG. 8. 
FIG. 10 is a schematic view illustrating the inclina 

tion angle 0 between the axis of polarization of a polar 
ization maintaining single mode ?ber and the axis of P 
polarization of a polarizing beam splitter. 
FIG. 11 is a graphical diagram illustrating a relation 

ship between the inclination angle 0 of the axis of polar 
ization of the polarization maintaining single mode ?ber 
and the light emitted from the polarizing beam splitter. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The light waves which are propagated through opti 
cal ?bers currently used in optical communication sys 
terns have their conditions of polarization at the outlet 
end of the optical ?ber changed by thermal changes or 
physical ?exures of the optical ?ber. Recently, a polar 
ization maintaining single mode ?ber has been devel 
oped in which the light waves in propagation there 
through are sparingly affected by such external factors 
and the conditions of polarization at the outlet end in 
normal state can be maintained in the form of linear 
polarizations. This invention uses such a polarization 
maintaining single mode ?ber. The principle of this 
invention will be explained below. 
FIGS. 2 and 3 are diagrams for explaining the princi 

ple of the present invention wherein FIG. 2 is a diagram 
illustrating a situation in the case where an input light 
wave 10 composed of P polarized light waves 11 and S 
polarized light waves 12, being linearly polarized light 
waves crossed perpendicularly to each other, is sepa 
rated by a polarizing beam splitter 7, and from which it 
is understood that the input light wave 10 is separated 
into the P and S polarized light waves 11 and 12, respec 
tively, by means of the polarizing beam splitter 7. 
FIG. 3 is a diagram contrary to the case of FIG. 2 

where the P polarized light waves 11 are synthesized 
with the S polarized light waves 12 by means of the 
polarized beam splitter 7 in which such polarized light 
waves crossed perpendicularly to each other can be 
synthesized at low loss by means of the polarizing beam 
splitter 7. According to the present invention, such 
synthesizing means is applied to a light source switching 
device wherein either of the light waves of the polar 
ized light waves crossed perpendicularly to each other 
are used as an operating light source, while the other 
light waves are utilized as a standby light source. 
Embodiment of the present invention will be de 

scribed in detail hereinbelow. 
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EMBODIMENT 1 

FIG. 4A is a schematic view showing an example of 
the light source switching device according to the pres 
ent invention in the case where switching information 
for the operating and standby light sources is obtained, 
for example, from its reception side, and a light source 
is manually switched over on the transmission (light 
source) side. 

In the drawing, the light waves guided by the polar 
ization single mode ?ber 8 are polarized 
into P polarized light, for example, and the light waves 
guided by the polarization maintaining single mode 
?ber 9 are polarized into S polarized light, for example. 
In the normal state, only the operating light source 13 is 
in operation. Only the light waves emitting from the 
operating light source 13, therefore, are led to the main 
optical ?ber 6. Switching of the operating light source 
to the standby light source is effected by ?rst turning on 
the standby light source 14 and subsequently turning off 
the operating light source 13. As the result, only the 
light waves emitting from the standby light source 14 
are allowed to be led to the main optical ?ber 6. 

In accordance with the present application, since the 
switching of the operating light source 13 to the 
standby light source 14 can be accomplished simply by 
the ON-OFF control of the operating light source 13 
and the standby light source 14, the operating light 
source 13 can be switched to the standby light source 14 
without the slightest interruption, and at low 10a. 
FIGS. 43 and 4C are schematic views each showing 

an improved light source switching device of the type 
shown in FIG. 4A. Self-focusing lenses 30 are disposed 
between the polarization maintaining single mode ?bers 
8, 9 and the polarizing beam splitter 7 as well as between 
amaintrackopticalfibertiandthepolarizingbeam 
splitter 7, respectively, in FIG. 48, while spherical 
lenses 31 are sandwiched between the polarization 
maintaining single mode ?bers'8, 9 and the polarizing 
beam splitter 7 as well as between a main track optical 
?ber 6 and the polarizing beam splitter 7, respectively, 
in FIG. 4C, whereby light waves are ef?ciently intro 
duced. - 

In said embodiments illustrated in FIGS. 4A-4C, two 
light sources 13 and 14 oscillating linear polarized light 
waves may be arranged either so that they are disposed 
in a manner where the angle of the directions along 
which both the light beams are emitted becomes 90', 
and P and S waves emitted from said light sources are 
introduced into the polarization maintaining single 
mode ?bers 8 and 9, respectively, to lead them to the 
beam splitter 7 in such a situation where the plane of 
polarization of light is maintained, or so that said two 
light sources oscillating linear polarized light waves are 
oriented in the same direction. The linear polarized 
light waves emitted from said light sources are intro 
duced into the polarization maintaining single mode 
?bers 8 and 9, and either single polarization optical ?ber 
is twisted at an angle of 90‘ with respect to the other 
single polarization optical ?ber, whereby S and P waves 
are obtained in the plane of incidence of the beam split 
ter 7, i.e., the emission end of the polarization maintain 
ing single mode ?bers. 

Furthermore, as shown in FIG. 5, a quarter-wave 
plate 16canbeinsertedintoagapde?nedbetweenthe 
polarizing beam splitter 7 and the main track optical 
?ber 6, whereby a manually switchable light source 
switching device which may reduce in?uence of the 
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re?ected light from the main track optical ?ber 6 upon 
the light sources 1 and 2 may also be constructed. 
The principle underlying the FIG. 5 embodiment will 

be described below with reference to the equivalent 
diagram of FIG. 6. The P polarized light waves 10 
emitting from the light source 1 penetrate through the 
polarizing beam splitter 7 and then pass through the 
quarter-wave plate 16 having the axis thereof inclined 
by 45' relative to the axis of P polarization. Conse 
quently, the P polarized light waves are converted into , 
circularly polarized light waves 17. When the circularly 
polarized light waves 17 are re?ected by the prism 18, 
returned, and passed through the quarter-wave plate 16 
again, they are converted into S polarized light waves 
11. The S polarized light waves 11 are re?ected by the 
polarizing beam splitter 7 and are prevented from prop 
agating toward the light source 1. The undesirable ef 
fect of the re?ected light upon the light source 1, there 
fore, can be avoided. 
Owing to the principle described above, when in the 

con?guration of FIG. 5, the light source 1 alone is in the 
ON state, the re?ected light coming back through the 
main optical ?ber which is a part of the light emitted 
from the light source 1 is propagated in the direction of 
the light source 2 and, therefore, is prevented from 
in?icting an effect upon the light source 1. At this time, 
since the light source 2 is in the OFF state, the re?ected 
light has no effect whatever upon the light source 2. 

Conversely when the light source 2 is in the ON state 
and the light source 1 is in the OFF state, since the 
re?ected light coming back through the main optical 
?ber 6 which is a part of the light emitted from the light 
source 2 is caused to propagate in the direction of the 
light source 1, the otherwise possible adverse effect 
upon the light source 2 can be avoided. 

EMBODIMENT 2 

FIG. 7 is a constructional diagram illustrating an 
other embodiment of the automatic light source switch 
ing device according to the present invention wherein 
reference numeral 1 designates a light source for P 
polarized light waves, 1A is a power supply for supply 
ing electric current to the operating light source 1, 2 is 
a light source for S polarized light waves, 2A is a power 
supply for supplying electric current to the standby 
lightsource2,6isamaintrackoptical?ber,7isa 
polarizing beam splitter having four planes A, B, C, and 
D, 8 and 9 are each polarization maintaining single 
mode ?bers maintaining a plane of polarization of the P 
and S polarized light waves, 15 is a conventional moni 
tor optical ?ber, 19 is a light receptor element for de 
tecting monitor light, 20 is a control circuit for detect 
ing the output level of the light receptor element 19 to 
turn ON-OFF the light source 1 or 2, and 21 are either 
self-focusing or spherical lenses etc. for introducing 
ef?ciently light waves disposed between the polariza 
tion maintaining single mode ?bers 8, 9 and the polariz 
ing beam splitter 7 as well as between the optical ?bers 
6, 15 and the polarizing beam splitter 7, respectively. 

Here, the axes of polarization of polarization main 
taining single mode ?bers 8 and 9 at the ends thereof 
connected to end faces A and B respectively are slightly 
deviated from the axis of P polarization and the axis of 
S polarization of the polarizing beam splitter 7, so that 
a small detectable part of the waves emitting from the 
light source 1 and the light source 2 connected to the 
opposite ends of ?bers 8 and 9 respectively may ?nd 
theirwayviaendfaceCofbeamsplitter7intothe 
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optical ?ber 15. Said deviation is attained easily by a 
small rotation of the polarization maintaining single 
mode ?ber about its own axis. 
An example of the operation of the FIG. 7 embodi 

ment, where the light source 1 is in its ON state and is 
utilized as the operating light source, while the light 
source 2 in an OFF state and is used as the standby light 
source, will be described hereinbelow. 
The P polarized light waves emitted from the light 

source 1 propagate through the polarization maintain 
ing single mode ?ber 8 to be e?iciently introduced into 
the plane A of the polarizing beam splitter 7 via the lens 
21, and then the light waves emerging from the plane D 
of the polarizing beam splitter 7 enter into the main 
track optical ?ber 6 through the lens 21. In this case, as 
mentioned above, since the axis of polarization of the 
polarization maintaining single mode ?ber 8 is slightly 
inclined or deviated with respect to axis of P polariza 
tion in the polarizing beam splitter 7, weak light emerg 
ing from the plane C of the polarizing beam splitter 7 
may be used for monitoring the light sources. The weak 
monitor light emerging from plane C enters into the 
light receptor element 19 through the lens 21 and the 
monitor optical ?ber 15, is photoelectrically converted 
in the light receptor element 19 to obtain an electrical 
signal, and then said electrical signal is supplied to the 
control circuit 20. 

In the control circuit 20, as shown in FIG. 8, the 
signal is ampli?ed by an ampli?er 201, and then it is 
decided whether the operating light source 1 is inter 
rupted by means of an interruption deciding circuit m2. 
For example, it is decided that the operating light 
source is interrupted at the'time when it is 3 dB lower 
than a predetermined reference level. The interruption 
information is transmitted to an alteration switch 203 
provided with two relays containing a built-in holding 
circuit. Said alteration switch 203 operates so as to 
alternately switch terminals at every interruption to 
transmit information or the like to (e.g. to ground) the 
power supply 1A or 2A, whereby the power supply 1A 
or 2A is automatically turned ON-OFF. 
FIG. 9 shows an embodiment of the alteration switch 

203. This alteration switch 203 is formed of a ?ip-?op 
circuit 204, two switch_ing transistors 205, 206 con 
nected with the Q and Q output terminals of the ?ip 
?op circuit 204 respectively, two relays 207, 208 with a 
holding circuit connected between a power supply +V 
and the switching transistors 205, 206 respectively, and 
switches 209, 210 turned ON-OFF by the relays 207, 
208 respectively. 

In the alteration switch 203, the interruption informa 
tion generated in the interruption deciding circuit 202 
inputs into the ?ip-?op circuit 204, and then the signal 
levels of the Q, 6 outputs change from one to the other 
and the respective operating states of relays 207, 208 are 
reversed. 
As each relay 207 and 208 has a holding circuit, they 

are not turned OFF immediately but only after a prede 
termined time. On the contrary they are immediately 
turned 0N. So, both switches 209 and 210 are in an ON 
state simultaneously for the predetermined time when 
they are switched from one state to another. 
As an example, the following steps occur when 

switching over from the light source 1 to the light 
source 2: 

(l) The signal level generated by the (operating) light 
source 1 becomes lower by 3 dB than the reference 
level. 
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(2) Ground information is transmitted to the power 

supply 2A via the alteration switch 203 from the inter 
ruption deciding circuit 202. 

(3) The power supply 2A changes from OFF state to 
ON state. 

(4) Electric current is begun to be supplied to the 
(standby) light source 2 so that S polarized light waves 
are emitted from the light source 2. 

(5) The decreased level of P polarized light waves 
derived from the light source 1 and the S polarized light 
waves derived from the light source 2 overlap each 
other and are introduced into the main track optical 
?ber 6. However, since the main track optical ?ber 6 is 
not a polarization maintaining single mode ?ber, the 
plane of polarization of the P and S polarized light 
waves turns to random light, and the P and S polarized 
light waves only propagate slightly through the optical 
?ber 6. 

(6) Since the alteration switch 203 contains holding 
circuits of about 1 ms, ground information directing to 
the power supply 1A is interrupted a lapse of 10 ms, so 
that the power supply 1A turns from ON state to OFF 
state thereby completing the switching thereof. In this 
case, a period of time may arbitrarily be preset for the 
holding circuit. 
As described above, in accordance with the present 

invention, there is no need to switch the polarizing 
beam splitter 7, or the polarization maintaining single 
mode ?bers 8, 9 and the like, by means of mechanical 
movement therefor or the like, and the light sources can 
be switched over without any interruption, so that a 
light source switching device of very low loss and high 
reliability can be obtained. 

Next, the amount of inclination of the single polariza 
tion optical ?bers 8 and 9 will be described. 
FIG. 10 is a schematic view illustrating the inclina 

tion angle 0 between the axis 80 of polarization of polar 
ization maintaining single mode ?ber 8 and the axis 70 of 
P polarization of a polarizing beam splitter 7. The incli 
nation angle 0 changes when the polarization maintain 
ing single mode ?ber 8 is rotated about its own axis 8b 
as shown by arrow A. 
FIG. 11 is a graphical representation showing the 

relationship between the inclination angle 0 of axis of 
the polarization of the polarization maintaining single 
mode ?bers 8 and 9 and the light emitted from the end 
surface C (monitor light) or the end surface D (main 
track light) of the polarizing beam splitter 7. Assuming 
that the output power of the light sources 1 and 2 is P, 
and the inclination of the axis of polarization of the 
polarization maintaining single mode ?bers 8 and 9 is 0, I 
the power PD of the light emitted from the end surface 
D of the polarizing beam splitter 7 may be expressed as 
follows: 

PD=P cos: 0(1). 

On the other hand, the power Pc of the light emitted 
from the end surface C of the polarizing beam splitter 7 
is expressed as follows: 

As a result, the smaller the inclination 0 of axis of 
polarization, the larger the power P9 of the light enter 
ing into the main track optical ?ber 6, and the smaller 
the power PC of the light entering into the monitor 
optical ?ber 15. 
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In the above ‘case, it is required that the light receptor 
element 19 have a minimum sensitivity level, and that 
monitor light having a higher level than said minimum 
sensitivity level be supplied to the monitor optical ?ber 
15. In this connection, it is necessary to set the inclina 
tion angle 0 of said axis of polarization in relation to the 
output power of said light sources 1 and 2, because the 
monitor light introduced through said monitor optical 
?ber 15 varies dependent upon the output power of the 
light sources 1 and 2. Furthermore, since the minimum 
sensitivity level of different individual light receptor 
elements 19 differ from one another, it is also required 
that said inclination angle 0 of the axis of polarization be 
changed in response to such different levels. 

Thus, when a light source switching device is con 
structed, the angles of the axis of polarization of the 
single polarization optical ?bers 8 and 9 are manually 
adjusted so as to be detectable by means of the light 
receptor element 19, and then ?xed at their adjusted 
angles. _ 

In this case, the lens 21 is inserted for improving 
coupling ef?ciency, and in this connection, adjustment 
for angle is not necessary. 
While a polarization maintaining single mode ?ber 

can be used as the monitor optical ?ber 15, with the 
plane of polarization being detected by the light recep 
tor element 19, an ordinary optical ?ber is utilized in the 
FIG. 7 embodiment to detect only the level thereof 
irrespective of the plane of polarization, a switch of the 
alteration switch 203 is initially connected to the side of 
the power supply 1A, and then the side of the power 
supply 2A is connected when interrupting information 
is supplied by the interruption deciding circuit 202. 

In accordance with the present invention, combina 
tion or separation of input beams can be accomplished 
with low loss because the optical coupler is formed by 
using polarization maintaining single mode ?bers and a 
polarizing beam splitter. When this invention is utilized 
in the standby light source circuit of an optical commu 
nication system, the switching of the operating light 
source to the standby light source can be effected by the 

' ON-OFF control of the light sources. Since no mechan 
ical motion is involved, the switching between the two 
light sources can be carried out with high reliability. 
The otherwise possible instantaneous interruption of the 
system can be avoided by this invention. 
What is claimed is: 
1. A light switching device for switching from one 

light source to another, comprising ?rst and second 
light sources for emitting linear polarized light waves; 
?rst and second polarization maintaining single mode 
?bers each having an input end disposed adjacent a 
respective one of said light sources so that light beams 
output from said light sources enter into said ?bers 
respectively, said ?bers being so disposed relative to 
said light sources that the polarization axis of each of 
said ?bers is substantially parallel to the polarization 
axis of the light waves incident on said ?ber from its 
associated light source; a main track optical ?ber for 
propagating said light beams output from both of said 
light sources; and a polarizing beam splitter disposed 
between the output ends of said ?rst and second polar 
ization maintaining single mode ?bers and the input end 
of said main track optical ?ber; said ?rst and second 
polarization maintaining single mode ?bers being opera 
tive to transmitting said light beams with the planes of 
polarization of said light beams being‘respectively main 
tained and with horizontal polarized light waves P and 
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vertical polarized light waves S crossed perpendicu- _ 
larly to each other being emitted from the output ends 
of said optical ?bers; said polarizing beam splitter hav 
ing four planes the planes of incidence of which differ 
from the planes of emission thereof in dependence on 
the planes of polarization of the light beams that are 
output from said optical ?bers; said polarization main 
taining single mode ?bers being so oriented to the re 
spective planes of said polarizing beam splitter that, 
some of the horizontal polarized light waves P and 
vertical polarized light waves S output from said optical 
?bers emerge simultaneously from the same plane of 
said polarizing beam splitter as emission light, one of 
said light sources being normally used as an ON operat 
ing light source and the other of said light sources being 
normally used as an OFF standby light source; and 
means responsive to the magnitude of said emission 
light from said same plane for controlling the ON-OFF 
states of said operating and standby light sources. 

2. The light switching device of claim 1 wherein 
lenses for collecting light are disposed between the 
output ends of said polarization maintaining single 
mode ?bers and said polarizing beam splitter as well as 
between said polarizing beam splitter and the input end 
of said main track optical ?ber. 

3. The light switching device of claim 1 wherein a 
N4 wave plate is disposed between said polarizing 
beam splitter and said main track optical ?ber for pre 
venting reflected light returning through said main 
track optical ?ber from entering said operating light 
source. 

4. The light switching device of claim 1 wherein the 
polarizations of said ?rst and second light sources are 
oriented in the same direction, at least one of said ?rst 
and second polarization maintaining single mode ?bers 
that transmit the light beams emitted from said light 
sources being so twisted that the axes of polarization at 
the output ends of said ?bers are at an angle of 90° to 
one another. 

5. The light switching device of claim 1 wherein the 
planes of polarization of light emitted by said ?rst and 
second light sources are disposed at an angle of 90° to 
one another, said ?rst and second polarization maintain 
ing single mode ?bers transmitting the light beams emit 
ted from said light sources being so arranged that the 
light beams input to said ?bers are led to the light output 
ends of said ?bers while maintaining the planes of polar 
ization of said input light beams. 

6. A light switching device for switching from one 
light source to another, comprising a polarizing beam 
splitter provided with four end faces A, B, C and D; 
?rst, second, third and fourth optical ?bers coupled 
respectively to said end faces A, B, C and D, said polar 
izing beam splitter being operative to issue through said 
end face D both a polarizing wave P which is fed into 
said beam splitter through said end face A and a polariz 
ing wave S which is fed into said beam splitter through 
said end face B; said ?rst optical ?ber being a polariza 
tion maintaining single mode ?ber having one end 
thereof optically coupled to said end face A of said 
polarizing beam splitter with the axis of polarization of 
said one end of said ?rst ?ber being deviated from the 
polarizing axis of said polarizing beam splitter at an 
angle sufficient to leak a detectable amount of light via 
said beam splitter from said ?rst optical ?ber to said end 
face C, and said second optical ?ber also being a polar 
ization maintaining single mode ?ber having one end 
thereof optically coupled to said end face B of said 
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polarin'ng beam splitter with the axis of polarization of 
said one end of said'second ?ber being deviated from 
the polarin'ng axis of said polarizing beam splitter at an 
angle suf?cient to leak a detectable amount of light via 
said beam splitter from said second optical ?ber to said 
end face C; a ?rst light source operative to generate 
polarizing light P, said ?rst light source being con 
nected to a second end of said ?rst polarization main 
taining single mode ?ber at a location remote from end 
face A of said polarizing beam splitter, a second light 
source operative to generate polarizing light S, said 
second light source being connected to a second end of 
said second polarization maintaining single mode ?ber 
at a location remote from end face B of said polarizing 
beam splitter; and switching means responsive to the 
turning on of either selected one of said ?rst and second 
light sources for turning 011' the other of said light 
sources without the slightest interruption, said switch 
ing means including said third optical ?ber having one 
end thereof optically coupled to said end face C of said 
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polarizing beam splitter for transmitting the said detect 
able amount of the polarizing light P and polarizing 
light S from the one of said ?rst and second light 
sources respectively that is turned on thereby to moni 
tor the operation of the said one of said ?rst and second 
light sources that is turned on; said fourth optical ?ber 
having one end thereof optically coupled to the end 
face D of said polarizing beam splitter for transmitting 
output light via said beam splitter from the one of said 
?rst and second light sources that is turned on. 

7. The light switching device of claim 6 wherein at 
least one lens is inserted between each of said polariza 
tion maintaining single mode ?bers and the polarizing 
beam splitter. 

8. The light switching device of claim 6 or claim 7 
wherein one of said ?rst and second light sources is an 
operating light source and the other of said light sources 
is a standby light source. 
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